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Abstract. New setting is introduced to study dominating, resolving, coloring, Eulerian(Hamiltonian) neu- 
trosophic path, n-Eulerian(Hamiltonian) neutrosophic path, zero forcing number, zero forcing neutrosophic- 
number, independent number, independent neutrosophic-number, clique number, clique neutrosophic-number, 
matching number, matching neutrosophic-number, girth, neutrosophic girth, 1-zero-forcing number, 1-zero- 
forcing neutrosophic-number, failed 1-zero-forcing number, failed 1-zero-forcing neutrosophic-number, global- 
offensive alliance, t-offensive alliance, t-defensive alliance, t-powerful alliance, and global-powerful alliance in 
SuperHyperGraph and Neutrosophic SuperHyperGraph. Some Classes of SuperHyperGraph and Neutrosophic 
SuperHyperGraph are cases of study. Some results are applied in family of SuperHyperGraph and Neutrosophic 
SuperHyperGraph. 
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1. Introduction 


Fuzzy set in (17], neutrosophic set in 2}, related definitions of other sets in (2\[8|[20), hyper- 
graphs and new notions on them in (6). neutrosophic graphs in [3], studies on neutrosophic 
graphs in (2), relevant definitions of other graphs based on fuzzy graphs in [7]. are proposed. 


Also, some studies and researches about neutrosophic graphs, are proposed as a book in (5). 


2. SuperHyperGraph 


Definition 2.1. (Smarandache in 2019 and 2020, (9}). 
An ordered pair (GC P(V), E C P(V)) is called by SuperHyperGraph and it’s denoted by 
SHG. 


Henry Garrett, Properties of SuperHyperGraph and Neutrosophic SuperHyperGraph 


Neutrosophic Sets and Systems, Vol. 49, 2022 582) 


Definition 2.2. (Smarandache in 2019 and 2020, (9}). 
An ordered pair (Gy, C P"(V),En C P"(V)) is called by n-SuperHyperGraph and it’s 
denoted by n-SHG. 


Definition 2.3. (Dominating, Resolving and Coloring). 
Assume SuperHyperGraph SHG = (GC P(V),E C P(V)). 
(a) : SuperHyper-dominating set and number are defined as follows. 
(i) : A SuperVertex X,, SuperHyper-dominates a SuperVertex Y,, if there’s at least 
one SuperHyperEdge which have them. 
(ii) : A set S is called SuperHyper-dominating set if for every Y, € G, \ S, there’s 
at least one SuperVertex X,, which SuperHyper-dominates SuperVertex Yn. 
(iii) : If S is set of all sets of SuperHyper-dominating sets, then 


X| = mi Xx, |X 
|X| min | {U nl|Xn € S}| 


is called optimal-SuperHyper-dominating number and _X is called optimal- 
SuperHyper-dominating set. 
(b) : SuperHyper-resolving set and number are defined as follows. 


(i) : A SuperVertex « SuperHyper-resolves SuperVertices y, w if 


alay) Fda). 


(ii) : A set S is called SuperHyper-resolving set if for every Y; € Gp \ S, there’s at 
least one SuperVertex X, which SuperHyper-resolves SuperVertices Y,, Wn. 
(iit) : If S is set of all sets of SuperHyper-resolving sets, then 


X| = mi X,,|X 
|X| min | {U nlXn € S}| 


is called optimal-SuperHyper-resolving number and X is called optimal- 
SuperHyper-resolving set. 
(c) : SuperHyper-coloring set and number are defined as follows. 
(i) : A SuperVertex X,, SuperHyper-colors a SuperVertex Y,, differently with itself 
if there’s at least one SuperHyperEdge which is incident to them. 
(ii): A set S;, is called SuperHyper-coloring set if for every Y, € G, \ Sn, there’s 
at least one SuperVertex X,, which SuperHyper-colors SuperVertex Yn. 
(itz) : If S, is set of all sets of SuperHyper-coloring sets, then 


|X| = min |{UX,|Xn € Sp}| 
Sn€ESn 


is called optimal-SuperHyper-coloring number and X is called optimal- 


SuperHyper-coloring set. 
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Proposition 2.4. Assume SuperHyperGraph SHG = (GC P(V),E C P(V)). S is maximum 
set of Super Vertices which form a SuperHyperEdge. Then optimal-SuperHyper-coloring set has 


as cardinality as S' has. 


Proposition 2.5. Assume SuperHyperGraph SHG = (G C P(V),E C P(V)). If optimal- 
SuperHyper-coloring number is |V|, then for every SuperVertex there’s at least one SuperHy- 


perEdge which contains has all members of V. 


Proposition 2.6. Assume SuperHyperGraph SHG = (G C P(V),E C P(V)). If there’s 


at least one SuperHyperEdge which has all members of V, then optimal-SuperHyper-coloring 


number is |V]. 


Proposition 2.7. Assume SuperHyperGraph SHG = (G C P(V),E C P(V)). If optimal- 
SuperHyper-dominating number is |V|, then there’s one member of V, is contained in, at least 


one Super Vertex which doesn’t have incident to any SuperHyperEdge. 


Proposition 2.8. Assume SuperHyperGraph SHG = (G C P(V), E C P(V)). Then optimal- 
SuperHyper-dominating number is < |V]. 


Proposition 2.9. Assume SuperHyperGraph SHG = (G C P(V),E C P(V)). If optimal- 
SuperHyper-resolving number is |V|, then every given SuperVertex doesn’t have incident to 


any SuperHyperEdge. 


Proposition 2.10. Assume SuperHyperGraph SHG = (G C P(V),E C P(V)). Then 


optimal-SuperHyper-resolving number is < |V]. 


Proposition 2.11. Assume SuperHyperGraph SHG = (GC P(V),E C P(V)). If optimal- 
SuperHyper-coloring number is |V|, then all SuperVertices which have incident to at least one 


SuperHyperEdge. 


Proposition 2.12. Assume SuperHyperGraph SHG = (G C P(V),E C P(V)). Then 


optimal-SuperHyper-coloring number isn’t < |V|. 


Proposition 2.13. Assume SuperHyperGraph SHG = (G C P(V),E C P(V)). Then 
optimal-SuperHyper-dominating set has cardinality which is greater than n — 1 where n is 


the cardinality of the set V. 


Proposition 2.14. Assume SuperHyperGraph SHG = (GC P(V),E C P(V)). S is maz- 
imum set of SuperVertices which form a SuperHyperEdge. Then S is optimal-SuperHyper- 
coloring set and |{UXn | Xn € S}| is optimal-SuperHyper-coloring number. 


Proposition 2.15. Assume SuperHyperGraph SHG = (G C P(V),E C P(V)). If S is 
SuperHyper-dominating set, then D contains S is SuperHyper-dominating set. 
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Proposition 2.16. Assume SuperHyperGraph SHG = (G C P(V),E 


SuperHyper-resolving set, then D contains S is SuperHyper-resolving set. 


IN 


P(V)). If S is 


Proposition 2.17. Assume SuperHyperGraph SHG = (G C P(V),E C P(V)). If S is 


SuperHyper-coloring set, then D contains S is SuperHyper-coloring set. 


Proposition 2.18. Assume SuperHyperGraph SHG = (GC P(V),E C P(V)). Then G,, is 
SuperHyper-dominating set. 


Proposition 2.19. Assume SuperHyperGraph SHG = (G C P(V),E C P(V)).Then Gy, is 
SuperHyper-resolving set. 


Proposition 2.20. Assume SuperHyperGraph SHG = (GC P(V),E C P(V)). Then G,, is 
SuperHyper-coloring set. 


Proposition 2.21. Assume G is a family of SuperHyperGraph. Then Gp is SuperHyper- 


dominating set for all members of G, simultaneously. 


Proposition 2.22. Assume G is a family of SuperHyperGraph. Then Gy, is SuperHyper- 


resolving set for all members of G, simultaneously. 


Proposition 2.23. Assume G is a family of SuperHyperGraph. Then Gy is SuperHyper- 


coloring set for all members of G, simultaneously. 


Proposition 2.24. Assume G is a family of SuperHyperGraph. Then G,\{ Xn} is SuperHyper- 


dominating set for all members of G, simultaneously. 


Proposition 2.25. Assume G is a family of SuperHyperGraph. Then Gn\{ Xn} is SuperHyper- 


resolving set for all members of G, simultaneously. 


Proposition 2.26. Assume G is a family of SuperHyperGraph. Then Gy \ {Xn} isn’t 


SuperHyper-coloring set for all members of G, simultaneously. 


Proposition 2.27. Assume G is a family of SuperHyperGraph. Then union of SuperHyper- 
dominating sets from each member of G is SuperHyper-dominating set for all members of G, 


simultaneously. 


Proposition 2.28. Assume G is a family of SuperHyperGraph. Then union of SuperHyper- 
resolving sets from each member of G is SuperHyper-resolving set for all members of G, simul- 


taneously. 


Proposition 2.29. Assume G is a family of SuperHyperGraph. Then union of SuperHyper- 
coloring sets from each member of G is SuperHyper-coloring set for all members of G, simul- 


taneously. 
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Proposition 2.30. Assume G is a family of SuperHyperGraph. For every given Super Vertez, 
there’s one SuperHyperGraph such that the Super Vertex has another SuperVertex which are 
incident to a SuperHyperEdge. If for given SuperVertex, all SuperVertices have a common 
SuperHyperEdge in this way, then Gy, \ {Xn} is optimal-SuperHyper-dominating set for all 


members of G, simultaneously. 


Proposition 2.31. Assume G is a family of SuperHyperGraph. For every given Super Vertex, 
there’s one SuperHyperGraph such that the Super Vertex has another SuperVertex which are 
incident to a SuperHyperEdge. If for given Super Vertex, all Super Vertices have a common Su- 
perHyperEdge in this way, then G,\ {Xx} is optimal-SuperHyper-resolving set for all members 


of G, simultaneously. 


Proposition 2.32. Assume G is a family of SuperHyperGraph. For every given Super Vertex, 
there’s one SuperHyperGraph such that the SuperVertex has another SuperVertex which are 
incident to a SuperHyperEdge. If for given SuperVertex, all SuperVertices have a common 
SuperHyperEdge in this way, then Gy, is optimal-SuperHyper-coloring set for all members of 


G, simultaneously. 


Proposition 2.33. Let SHG be a SuperHyperGraph. An (k — 1)-set from an k-set of twin 


Super Vertices is subset of a SuperHyper-resolving set. 


Corollary 2.34. Let SHG be a SuperHyperGraph. The number of twin Super Vertices is n—1. 


Then SuperHyper-resolving number is n — 2. 


Corollary 2.35. Let SHG be SuperHyperGraph. The number of twin Super Vertices is n— 1. 
Then SuperHyper-resolving number is n — 2. Every (n — 2)-set including twin Super Vertices is 


SuperHyper-resolving set. 


Proposition 2.36. Let SHG be SuperHyperGraph such that it’s complete. Then SuperHyper- 


resolving number isn —1. Every (n — 1)-set is SuperHyper-resolving set. 


Proposition 2.37. Let G be a family of SuperHyperGraphs with common super vertex set Gy. 


Then simultaneously SuperHyper-resolving number of G is |\V| —1 


Proposition 2.38. Let G be a family of SuperHyperGraphs with common Super Vertex set 
G,. Then simultaneously SuperHyper-resolving number of G is greater than the maximum 


SuperHyper-resolving number of n-SHG € G. 


Proposition 2.39. Let G be a family of SuperHyperGraphs with common Super Vertex set 
Gn. Then simultaneously SuperHyper-resolving number of G is greater than simultaneously 


SuperHyper-resolving number of H CG. 
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Theorem 2.40. Twin SuperVertices aren’t SuperHyper-resolved in any given SuperHyper- 
Graph. 


Proposition 2.41. Let SHG = (GC P(V),E C P(V)) be a SuperHyperGraph. If SuperHy- 
perGraph SHG = (GC P(V),E C P(V)) is complete, then every couple of SuperVertices are 


twin Super Vertices. 


Theorem 2.42. Let G be a family of SuperHyperGraphs SHG = (GC P(V),E C P(V)) with 
Super Vertex set G, and n-SHG € G is complete. Then simultaneously SuperHyper-resolving 


number is |V| —1. Every (n — 1)-set is simultaneously SuperHyper-resolving set for G. 


Corollary 2.43. Let G be a family of SuperHyperGraphs SHG = (GC P(V),E C P(V)) with 
Super Vertex set Gn and n-SHG € G is complete. Then simultaneously SuperHyper-resolving 


number is |V| — 1. Every (|V| — 1)-set is simultaneously SuperHyper-resolving set for G. 


Theorem 2.44. Let G be a family of SuperHyperGraphs SHG = (GC P(V),E C P(V)) with 
Super Vertex set Gy, and for every given couple of SuperVertices, there’s a n-SHG € G such 
that in that, they’re twin SuperVertices. Then simultaneously SuperHyper-resolving number is 


|V| — 1. Every (|V| — 1)-set is simultaneously SuperHyper-resolving set for G. 


Theorem 2.45. Let G be a family of SuperHyperGraphs SHG = (GC P(V), E C P(V)) with 
Super Vertex set Gyn. If G contains three SuperHyper-stars with different SuperHyper-centers, 
then simultaneously SuperHyper-resolving number is |V|— 2. Every (|V| — 2)-set is simultane- 


ously SuperHyper-resolving set for G. 


Corollary 2.46. Let G be a family of SuperHyperGraphs SHG = (GC P(V),E C P(V)) with 
Super Vertex set Gn. If G contains three SuperHyper-stars with different SuperHyper-centers, 
then simultaneously SuperHyper-resolving number is |V|— 2. Every (|V| — 2)-set is simultane- 


ously SuperHyper-resolving set for G. 


Proposition 2.47. Consider two antipodal SuperVertices X, and Y, in any given even 
SuperHyper-cycle. Let U, and V,, be given SuperVertices. Then d(Xn,Un) 4 d(Xn,Vn) if 
and only if d(¥,,, Un) #d Vn: Vn): 


Proposition 2.48. Consider two antipodal Super Vertices Xn, and Yn, in any given even cycle. 
Let U,, and V,, be given SuperVertices. Then d(Xn,Un) = d(Xn, Vn) if and only if d(Yn,Un) = 
Vs Viale 


Proposition 2.49. The set contains two antipodal Super Vertices, isn’t SuperHyper-resolving 


set in any given even SuperHyper-cycle. 
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Proposition 2.50. Consider two antipodal SuperVertices Xn and Yn in any given even 
SuperHyper-cycle. X,, SuperHyper-resolves a given couple of SuperVertices, Z, and Z!,, if 
and only if Y, does. 


Proposition 2.51. There are two antipodal Super Vertices aren’t SuperHyper-resolved by other 


two antipodal Super Vertices in any given even SuperHyper-cycle. 


Proposition 2.52. For any two antipodal Super Vertices in any given even SuperHyper-cycle, 


there are only two antipodal Super Vertices don’t SuperHyper-resolve them. 


Proposition 2.53. In any given even SuperHyper-cycle, for any SuperVertex, there’s only 


one SuperVertex such that they’re antipodal Super Vertices. 


Proposition 2.54. Let SuperHyperGraphs SHG = (G C P(V),E C P(V)) be an even 
SuperHyper-cycle. Then every couple of SuperVertices are SuperHyper-resolving set if and 
only if they aren’t antipodal Super Vertices. 


Corollary 2.55. Let SuperHyperGraphs SHG = (G C P(V),E C P(V)) be an even 


SuperHyper-cycle. Then SuperHyper-resolving number is two. 


Corollary 2.56. Let SuperHyperGraphs SHG = (G C P(V),E C P(V)) be an even 


SuperHyper-cycle. Then SuperHyper-resolving set contains couple of SuperVertices such that 


they aren’t antipodal Super Vertices. 


Corollary 2.57. Let G be a family SuperHyperGraphs SHG = (G C P(V),E C P(V)) be 
an odd SuperHyper-cycle with common Super Vertex set G,. Then simultaneously Super Hyper- 
resolving set contains couple of Super Vertices such that they aren’t antipodal Super Vertices and 


SuperHyper-resolving number is two. 


Proposition 2.58. In any given SuperHyperGraph SHG = (G C P(V), E C P(V)) which is 
odd SuperHyper-cycle, for any Super Vertex, there’s no Super Vertex such that they’re antipodal 


Super Vertices. 


Proposition 2.59. Let SuperHyperGraph SHG = (G C P(V),E C P(V)) be an odd 
SuperHyper-cycle. Then every couple of Super Vertices are SuperHyper-resolving set. 


Proposition 2.60. Let SuperHyperGraph SHG = (G C P(V),E C P(V)) be an odd cycle. 


Then SuperHyper-resolving number is two. 


Corollary 2.61. Let SuperHyperGraph SHG = (G C P(V),E C P(V)) be an odd cycle. 


Then SuperHyper-resolving set contains couple of Super Vertices. 
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Corollary 2.62. Let G be a family of SuperHyperGraphs SHG = (G C P(V),E C P(V)) 
which are odd SuperHyper-cycles with common SuperVerter set Gp. Then simultaneously 
SuperHyper-resolving set contains couple of SuperVertices and SuperHyper-resolving number 


1s two. 


Proposition 2.63. Let SuperHyperGraph SHG = (G C P(V), E C P(V)) be a SuperHyper- 
path. Then every SuperHyper-leaf forms SuperHyper-resolving set. 


Proposition 2.64. Let SuperHyperGraph SHG = (G C P(V), E C P(V)) be a SuperHyper- 


path. Then a set including every couple of SuperVertices is SuperHyper-resolving set. 


Proposition 2.65. Let SuperHyperGraph SHG = (G C P(V), E C P(V)) be a SuperHyper- 
path. Then an 1-set contains leaf is SuperHyper-resolving set and SuperHyper-resolving number 


18 one. 


Corollary 2.66. Let G be a family of SuperHyperGraphs SHG = (GC P(V),E C P(V)) are 
SuperHyper-paths with common Super Vertex set Gy such that they’ve a common SuperHyper- 
leaf. Then simultaneously SuperHyper-resolving number is 1, 1-set contains common leaf, is 


simultaneously SuperHyper-resolving set for G. 


Proposition 2.67. Let G be a family of SuperHyperGraphs SHG = (G C P(V), E C P(V)) 
are SuperHyper-paths with common Super Vertex set Gy, such that for every SuperHyper-leaf Ly 
from n-SHG, there’s another n-SHG €G such that Ly isn’t SuperHyper-leaf. Then an 2-set 
contains every couple of SuperVertices, is SuperHyper-resolving set. An 2-set contains every 
couple of SuperVertices, is optimal-SuperHyper-resolving set. Optimal-SuperHyper-resolving 


number is two. 


Corollary 2.68. Let G be a family of SuperHyperGraphs SHG = (GC P(V),E C P(V)) are 
SuperHyper-paths with common Super Vertex set Gy, such that they’ve no common SuperHyper- 
leaf. Then an 2-set is simultaneously optimal-SuperHyper-resolving set and simultaneously 


optimal-SuperHyper-resolving number is 2. 


Proposition 2.69. Let SuperHyperGraph SHG = (G C P(V), E C P(V)) be a SuperHyper-t- 
partite. Then every set excluding couple of Super Vertices in different parts whose cardinalities 


of them are strictly greater than one, is optimal-SuperHyper-resolving set. 


Corollary 2.70. Let SuperHyperGraph SHG = (G C P(V),E C P(V)) be a SuperHyper-t- 
partite. Let |V| > 3. Then every (|V| — 2)-set excludes two SuperVertices from different parts 
whose cardinalities of them are strictly greater than one, is optimal-SuperHyper-resolving set 


and optimal-SuperHyper-resolving number is |V| — 2. 
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Corollary 2.71. Let SuperHyperGraph SHG = (G C P(V),E C P(V)) be a SuperHyper- 
bipartite. Let |V| > 3. Then every (|V|—2)-set excludes two SuperVertices from different parts, 


is optimal-SuperHyper-resolving set and optimal-SuperHyper-resolving number is |V| — 2. 


Corollary 2.72. Let SuperHyperGraph SHG = (G C P(V),E C P(V)) be a SuperHyper- 
star. Then every (|V|—2)-set excludes SuperHyper-center and a given Super Vertex, is optimal- 


SuperHyper-resolving set and optimal-SuperHyper-resolving number is (|V| — 2). 


Corollary 2.73. Let SuperHyperGraph SHG = (G C P(V),E C P(V)) be a SuperHyper- 
wheel. Let |V| > 3. Then every (|V| — 2)-set excludes SuperHyper-center and a given Su- 
per Vertex, is optimal-SuperHyper-resolving set and optimal-SuperHyper-resolving number is 
|V| —2. 


Corollary 2.74. Let G be a family of SuperHyperGraphs SHG = (G C P(V),E C P(V)) 
which are SuperHyper-t-partite with common SuperVertex set Gy. Let |V| > 3. Then simulta- 
neously optimal-SuperHyper-resolving number is |V| — 2 and every (|V| — 2)-set excludes two 


Super Vertices from different parts, is simultaneously optimal-SuperHyper-resolving set for G. 


Corollary 2.75. Let G be a family of SuperHyperGraphs SHG = (G C P(V),E C P(V)) 
which are SuperHyper-bipartite with common Super Vertex set Gn. Let |V| > 3. Then simulta- 
neously optimal-SuperHyper-resolving number is |V| — 2 and every (|V| — 2)-set excludes two 


Super Vertices from different parts, is simultaneously optimal-SuperHyper-resolving set for G. 


Corollary 2.76. Let G be a family of SuperHyperGraphs SHG = (G C P(V),E C P(V)) 
which are SuperHyper-star with common Super Vertex set G',. Let |V| > 3. Then simultaneously 
optimal-SuperHyper-resolving number is |V| — 2 and every (|V| — 2)-set excludes SuperHyper- 


center and a given Super Vertex, is simultaneously optimal-SuperHyper-resolving set for G. 


Corollary 2.77. Let G be a family of SuperHyperGraphs SHG = (G C P(V),E C P(V)) 
which are SuperHyper-wheel with common SuperVertex set G,. Let |V| > 3. Then simul- 
taneously optimal-SuperHyper-resolving number is |V| — 2 and every (|V| — 2)-set excludes 


SuperHyper-center and a given SuperVertex, is simultaneously optimal-SuperHyper-resolving 


set for G. 


Proposition 2.78. Let SuperHyperGraphs SHG = (GC P(V), E C P(V)) be a SuperHyper- 


complete. Then optimal-SuperHyper-coloring number is |V|. 


Proposition 2.79. Let SuperHyperGraphs SHG = (GC P(V), E C P(V)) be a SuperHyper- 


path. Then optimal-SuperHyper-coloring number is two. 


Proposition 2.80. Let SuperHyperGraphs SHG = (G C P(V),E C P(V)) be an even 


SuperHyper-cycle. Then optimal-SuperHyper-coloring number is two. 
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Proposition 2.81. Let SuperHyperGraphs SHG = (G C P(V),E C P(V)) be an odd 
SuperHyper-cycle. Then optimal-SuperHyper-coloring number is three. 


Proposition 2.82. Let SuperHyperGraphs SHG = (GC P(V), E C P(V)) be a SuperHyper- 


star. Then optimal-SuperHyper-coloring number is two. 


Proposition 2.83. Let SuperHyperGraphs SHG = (GC P(V), E C P(V)) be a SuperHyper- 
wheel such that it has even SuperHyper-cycle. Then optimal-SuperHyper-coloring number is 


Three. 


Proposition 2.84. Let SuperHyperGraph SHG = (G C P(V), E C P(V)) be a SuperHyper- 
wheel such that it has odd SuperHyper-cycle. Then optimal-SuperHyper-coloring number is 


four. 


Proposition 2.85. Let SuperHyperGraph SHG = (G C P(V), E C P(V)) be a SuperHyper- 


complete and SuperHyper-bipartite. Then optimal-SuperHyper-coloring number is two. 


Proposition 2.86. Let SuperHyperGraph SHG = (G C P(V), E C P(V)) be a SuperHyper- 
complete and SuperHyper-t-partite. Then optimal-SuperHyper-coloring number is t. 


Proposition 2.87. Let SHG =(GC P(V),E C P(V)) be SuperHyperGraph. Then optimal- 
SuperHyper-coloring number is 1 if and only if SHG = (GC P(V),E C P(V)) is SuperHyper- 
empty. 

Proposition 2.88. Let SHG =(GC P(V),E C P(V)) be SuperHyperGraph. Then optimal- 
SuperHyper-coloring number is 2 if and only if SHG = (G C P(V),E C P(V)) is both 
SuperHyper-complete and SuperHyper-bipartite. 

Proposition 2.89. Let SHG = (G C P(V),E C P(V)) be SuperHyperGraph. Then 
optimal-SuperHyper-coloring number is |V| if and only if SHG = (G C P(V),E C P(V)) 
is SuperHyper-complete. 

Proposition 2.90. Let SHG =(GC P(V),E C P(V)) be SuperHyperGraph. Then optimal- 


SuperHyper-coloring number is obtained from the number of SuperVertices which is |G,| and 


optimal-SuperHyper-coloring number is at most |V]. 


Proposition 2.91. Let SHG =(GC P(V),E C P(V)) be SuperHyperGraph. Then optimal- 


SuperHyper-coloring number is at most A+1 and at least 2. 


Proposition 2.92. Let SHG = (G C P(V),E C P(V)) be SuperHyperGraph and 


SuperHyper-r-regular. Then optimal-SuperHyper-coloring number is at most r +1. 


Definition 2.93. (Eulerian(Hamiltonian) Neutrosophic Path). 
Let SHG = (GC P(V), E C P(V)) be a neutrosophic SuperHyperGraph. Then 
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(i) Eulerian(Hamiltonian) neutrosophic path M.(SHG)(M;(SHG)) for a neutro- 
sophic SuperHyperGraph SHG = (G C P(V), E C P(V)) is a sequence of consecutive 
edges(vertices) ©1,%2,°++ ,£s(sHG)(1,%2,°** ;©o(sHG)) which is neutrosophic path; 

(it) n-Eulerian(Hamiltonian) neutrosophic path N.(SHG)(N;(SHG)) for a neutro- 
sophic SuperHyperGraph SHG = (G C P(V), E C P(V)) is the number of sequences 
of consecutive edges(vertices) 71, %2,°-+ ,%s(gHG)(®1,%2,°** ;Lo(sHG)) Which is neu- 


trosophic path. 
Proposition 2.94. Let SHG = (GC P(V),E C P(V)) be a complete-neutrosophic Super- 
HyperGraph with two weakest edges. Then 
M.(CMT,) : Not Existed; 


Mp(C MTs) : 07(1), Ur(2)s* 1+» Ur(O(CMT2)—1)1 Ur(O(CMT 9) 


where T is a permutation on O(CMT,). 
Ni,(CMT,) = O(CMT,)I. 


Proposition 2.95. Let SHG = (GC P(V), E C P(V)) be a path-neutrosophic SuperHyper- 
Graph. Then 


M.(PT A) : v1, 02,°++ ,Us(PrH); 
M)(PTH) : v1, 02,°*+ , Vo(PTH): 
N.(PTH) = 1: 
N,,(PTH) = 1. 
Proposition 2.96. Let SHG =(GC P(V),E C P(V)) be a cycle-neutrosophic SuperHyper- 
Graph where O(CYC) > 3. Then 
M.(CYC) : Not Existed; 


Mil CYC) sty tai? »LO(CYC)—-1, YO(CYC))*** > Vi-1- 


N-(CYC) = 0; 


Nn(CYC) = O(CYC). 
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Proposition 2.97. Let SHG = (GC P(V),E C P(V)) be a star-neutrosophic SuperHyper- 
Graph with center c. Then 
Ma(SE Ri es) 01s 9 
Mil ST Bajos) 2015-02 
where O(ST Rio.) < 2; 
M-(STRi,¢,) : Not Existed 


Mnr(ST Rio.) : Not Existed 
where O(ST Rio.) > 3. 


where O(ST R199) < 2; 


where O(ST Rio.) > 3. 


Proposition 2.98. Let SHG =(GC P(V),E C P(V)) be a complete-bipartite-neutrosophic 
SuperHyperGraph. Then 
M-e(CMC,z,,c,) : Not Existed 
Mp (CMCo,,02) 1 V1, 024°** + VO(CMCs,,09)—1) VO(CMCoy,0) 
where O(CMC4, ¢,) > 3, [Vil = |Val, vaiza € Vi, vai € Va; 
Me(CMCo, 09) : V1V2 
Mi(CMCo,,o2) : U1, V2 
where O(CMC4, o2) = 2; 
M.(CMCog, 05): — 
Mil GM Cae5) 2 01 
where O(CMC,,,¢,) = 1. 
Ne(CMCo, 02) = 0) 
Ni (CMC,,.a5)=t 
where O(CMC5, 65) > 3, [Vil = |Val, vaiza € Vi, vai € Va; 
Ne(CMCo, 02) = 2 
Ni(CMCo, 02) = 2 
where OCC MCG,,.¢,) = 2; 


Ne(CMCo,,02) as 
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Nr(CMCo, 02) =1 
where O(C MC x05) = 1: 


Proposition 2.99. Let SHG = (GC P(V),E C P(V)) be a complete-t-partite-neutrosophic 
SuperHyperGraph. Then 
Me(CMCo,,02,---,0,) 1 Not Existed 
Mr (CM Co,,09,- 04) 1 U1 25" 1 VO(CM Coy e904) —11 VO(CMCoy,09,--- 04) 

where O(CMCo,,99,---,04) 2 3, [Vil =|Vjl, vais € Vi, vai © Vj; 

Me(CMCo,09,--- 04) + U1V2 

Mr(CMCo,,02,--,01) + V1; 02 
where OVC M Cs, wocie.on) = 2; 

MACON O inns cee 


IVA CMG wep cic ) 2 UL 
yonere OOM Cos go.) = 1. 

Ne(CMCg, 02, ,04) =0 

Nin(CMCo, 09, ,01) =e 
where O1C M Coa cgecce: 2 3, [Vil = [V5|,. tora € Vax tor € Vai 

Ne(CMCo, 02, ,04) =2 

Ni(CMCo, 02, ,0¢) =2 


where OOM Coy ro oecoy) = 23 
Ne(COMC5, 02,--,04) 5 


Nn(CMCo, 09,-,01) =1 
monere OC MCs, gee) = 1. 


Proposition 2.100. Let SHG = (GC P(V),E C P(V)) be a wheel-neutrosophic SuperHy- 
perGraph. Then 
Mr(WHL 1,99)! Bi, Lit15*** } LO(WHL1,9,)—1» LO(WHLi1,9) Li-1- 
M.(W HL ,52) > U1, V2, U3 
where S(WHL},5) = 3. 


Mr(WHL 1,99) : Bi, Lit15*** }LO(WHL1,9,)—1» LO(WHLi1,95)? Li-1- 
M.(WHL},4,) : Not Existed 


where S(WHL1,95) > 3. 
Ni(WHL1,0.) = OW HL 1,95); 
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Ne(W A L105) = 3; 
where S(WHL},5.) = 3. 
Ni(W HL 1,0.) = O(W HL 162); 


NeW HDi 55) = 0; 


where S(WHL},5.) > 3. 


3. Neutrosophic SuperHyperGraph 


Definition 3.1. (Zero Forcing Number). 
Let SHG =(GC P(V),E C P(V)) be a neutrosophic SuperHyperGraph. Then 


(i) zero forcing number Z(SHG) for a neutrosophic SuperHyperGraph SHG = (G C 
P(V),E C P(V)) is minimum cardinality of a set S of black vertices (whereas vertices 
in V(G) \ S are colored white) such that V(G) is turned black after finitely many 
applications of “the color-change rule”: a white vertex is converted to a black vertex 
if it is the only white neighbor of a black vertex; 

(it) zero forcing neutrosophic-number Z,(SHG) for a neutrosophic SuperHyper- 
Graph SHG = (G C P(V),E C P(V)) is minimum neutrosophic cardinality of a 
set S of black vertices (whereas vertices in V(G) \ S are colored white) such that V(G) 


is turned black after finitely many applications of “the color-change rule”: a white 


vertex is converted to a black vertex if it is the only white neighbor of a black vertex. 


Definition 3.2. (Independent Number). 
Let SHG =(GC P(V), EC P(V)) be a neutrosophic SuperHyperGraph. Then 


(i) independent number Z(SHG) for a neutrosophic SuperHyperGraph SHG = (GC 
P(V),E C P(V)) is maximum cardinality of a set S of vertices such that every two 
vertices of S' aren’t endpoints for an edge, simultaneously; 

(it) independent neutrosophic-number Z,(SHG) for a neutrosophic SuperHyper- 
Graph SHG = (G C P(V),E C P(V)) is maximum neutrosophic cardinality of a 
set S of vertices such that every two vertices of S aren’t endpoints for an edge, simul- 


taneously. 


Definition 3.3. (Clique Number). 
Let SHG = (GC P(V), EC P(V)) be a neutrosophic SuperHyperGraph. Then 
(<) clique number C(SHG) for a neutrosophic SuperHyperGraph SHG = (G C 
P(V),E C P(V)) is maximum cardinality of a set S of vertices such that every two 


vertices of S are endpoints for an edge, simultaneously; 
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(ii) clique neutrosophic-number C,,(SHG) for a neutrosophic SuperHyperGraph 
SHG = (GC P(V),E C P(V)) is maximum neutrosophic cardinality of a set S 


of vertices such that every two vertices of S are endpoints for an edge, simultaneously. 


Definition 3.4. (Matching Number). 
Let SHG = (GC P(V), EC P(V)) be a neutrosophic SuperHyperGraph. Then 
(t) matching number M(SHG) for a neutrosophic SuperHyperGraph SHG = (G C 
P(V),E C P(V)) is maximum cardinality of a set S of edges such that every two 
edges of S don’t have any vertex in common; 
(ii) matching neutrosophic-number M,,(SHG) for a neutrosophic SuperHyperGraph 
SHG = (GC P(V),F& C P(V)) is maximum neutrosophic cardinality of a set S of 


edges such that every two edges of S' don’t have any vertex in common. 


Definition 3.5. (Girth and Neutrosophic Girth). 
Let SHG = (GC P(V), E C P(V)) be a neutrosophic SuperHyperGraph. Then 
(i) girth G(SHG) for a neutrosophic SuperHyperGraph SHG = (GC P(V), E C P(V)) 
is minimum crisp cardinality of vertices forming shortest cycle. If there isn’t, then 
girth is 00; 
(ii) neutrosophic girth G,,(SHG) for a neutrosophic SuperHyperGraph SHG = (G C 
P(V),E C P(V)) is minimum neutrosophic cardinality of vertices forming shortest 


cycle. If there isn’t, then girth is oo. 


Proposition 3.6. Let SHG = (GC P(V), EC P(V)) be a complete-neutrosophic SuperHy- 
perGraph. Then 


(1) 
Z(CMT,) = O(CMT,) - 1. 


(2) 
I(SHG) =1. 


C(SHG) = O(SHG). 


M(SHG) = Ea 
(5) 
G(SHG) =3. 


Proposition 3.7. Let SHG = (GC P(V),E C P(V)) be a path-neutrosophic SuperHyper- 
Graph. Then 
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(1) 


(2) 


M(SHG) = E |. 
(5) 
G(SHG) = oo. 
Proposition 3.8. Let SHG = (GC P(V),E C P(V)) be a cycle-neutrosophic SuperHyper- 
Graph where O(CYC) > 3. Then 
(1) 


(2) 


(5) 
G(SHG) = O(SHG). 


Proposition 3.9. Let SHG = (G C P(V),E C P(V)) be a star-neutrosophic SuperHyper- 
Graph with center c. Then 
(1) 
ASL Ri 64) = OUST Ai 95) — 2: 
(2) 
T(SHG) = O(SHG) - 1. 
(3) 
C(SHG) = 2. 
(4) 
M(SHG) = 1. 
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(5) 
G(SHG) = oo. 


Proposition 3.10. Let SHG =(GC P(V),E C P(V)) be a complete-bipartite-neutrosophic 
SuperHyperGraph. Then 


(1) 
2(CMT n1,03) = O(CMT o1,05) — 2: 
(2) 
T(SHG) = max{|Vi|, |Va|}. 
(3) 
C(SHG) = 2, 
(4) 
M(SHG) = min{|Vi|,|Va2l}- 
(5) 
G(SHG) =4 
where O(SHG) > 4. And 
G(SHG) = co 


where O(SHG) <3. 


Proposition 3.11. Let SHG = (GC P(V),E C P(V)) be a complete-t-partite-neutrosophic 
SuperHyperGraph. Then 


(1) 
POM T ie pcos SOLO MT pene = We 


(2) 
L(SHG) = max{|Vj], |Va|,--- , |Vel}- 
(3) 
C(SHG) =t. 
(4) 
M(SHG) = min |V;|‘_,. 
(5) 
G(SHG) =3 
where t > 3. 
G(SHG) =4 
where t < 2. And 
G(SHG) =0o 
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where O(SHG) < 2. 


Proposition 3.12. Let SHG = (GC P(V),E C P(V)) be a complete-neutrosophic Super- 
HyperGraph. Then 


1 
” 2Z,(CMT,,) = O,(CMT,,) — max{=2_,0;(2) }eev- 
(2) ‘ 
T,(SHG) = max{) | o;(2) }xev- 
(3) ~ 
Cn(SHG) = On(SHG). 
(4) 


3 3 3 
M,,(SHG) = max{S~ [i(Xox1) + S- pi(2122) Sane SS wi(2j-125)} j= 2) 


i=l i=l =i 
(5) 
Gn(SHG) = min{D3_, (o;(x) + o;(y) + o4(z))}. 


Proposition 3.13. Let SHG = (GC P(V), E C P(V)) be a path-neutrosophic SuperHyper- 
Graph. Then 


(1) 
Zn(PT Hn) = min{D3_10;i(2) be is a leaf: 
(2) : 
T,(SHG) = max{) “(o;(21) + oi(a3) +--+ + o4(24)), 
t=1 
3 

S 0; (x2) - oi (x4) ek 03(%4)) baieB- 

i=1 
(3) ; 

Cn(SHG) = max{ "(ai (x,) + o:(2j41)) ba jajy1CE- 
i=1 

(4) 


3 3 3 
Mn(SHG) = max{ > pi(wor1) + >> ws(woag) +--+ + 0 pi(wj-10)} 51=12]- 
1=1 i=1 


i=1 
(5) 
G,,(SHG) = 00. 


Proposition 3.14. Let SHG = (GC P(V), EF C P(V)) be a cycle-neutrosophic SuperHyper- 
Graph where O(CYC) > 3. Then 
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1 
: Zn(CY Cn) = min{Dj_10%(2) + D3_101(y) }ayen.- 
(2) 
Tn(SHG) = mast Yoo + oi("3) +--+» +.0:(21)), 
Dd oi(w2) + o6(w4) +++ + 0424) Faery H- 
(3) 
Cn(SHG) = mase{ (ores) + 04(541)) }ajajy1eB- 

(4) ~ 


3 3 Ke 
Mn (SHG) = max{ > pi(wor1) + 90 ws(woag) +--+ D0 wi(@j-12) } s1=[2)- 


=I i=1 i=1 
(5) 
G,,(SHG) = O,(SHG). 


Proposition 3.15. Let SHG = (GC P(V),E C P(V)) be a star-neutrosophic SuperHyper- 
Graph with center c. Then 


(1) 
Ji Ol igs) = On(STR1,0,) — max{¥3 10; (€ y+ = aoe \haev- 
(2) 
Tn(SHG) = O,(SHG) — o(c a Sole): 
i=1 xjAc 
(3) 
n( SHG) = Yt ers (a3) } 
wl 
(4) , 
M,,(SHG) = max{ 5” i( 25-125) }e;_12jCB- 
i=1 
(5) 
G,(SHG) = co 


Proposition 3.16. Let SHG =(GC P(V),E C P(V)) be a complete-bipartite-neutrosophic 
SuperHyperGraph. Then 


(1) 


2En(CMT 5,02) = On (CMT 5,,02) 1 max{d}_,0%(a ) ais oe 101i (£ Veetev: 
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(2) 
3 3 
T,(SHG) = max{( a > G1e;)) “o> = o;(x;)) 
i=1 2j;EV, i=1 2jEV2 
(3) 
3 
Cr(SHG) = max{) /(o1(2j) + oi(")) pojevi, ey evo: 
i=1 
(4) 
3 
Mn(SHG) = eS Hi(ror1 1+ Som 1223) +++ +S pa(@j—105)}|9|=min{|V4|,1Val}- 
i=1 i=1 
(5) 


Gr(SHG) = min{X}_, (o;(x) + oi(y) + o4(z) + oi(w)) Foyer, z,wevs- 
where O(SHG) > 4 and min{|Vi|, |V2|} > 2. Also, 


G,,(SHG) = 00 


where O(SHG) <3 


Proposition 3.17. Let SHG = (GC P(V),E C P(V)) be a complete-t-partite-neutrosophic 
SuperHyperGraph. Then 


(1) 
BOM icprcis a) = On(CMT 6,02, or) ~~ max{D}_10;(7) }eev- 
(2) 
3 3 
L,(SHG) = max{(S~ > (0a), o> > oi(z;j)),-*, 
t=1 2jEVi i=1 ©j;€V2 
3 
(D> do o(xs))}. 
i=1 xjEVi 
(3) 
3 
CASHG) = max{ "(oi (x,,) +04( 275) ee + Oi (X5,)) bj, Vi sayg Vor 5 aj,€Ve- 
i=l 
(4) 
3 3 3 
M,(SHG) = max{)~ pi(Z001) + S> Hi(@om3) bess + » Hi(%3—-125) | g[=min |Vi|t_}° 
i=l i=l i=l 
(5) 
G, (SHG) = min{D3_, (o;(2) + o4(y) + 0;(2)) Jee, eva, zeVa- 
where t > 3. 


Gn(SHG) = min{O}_1(oi(x) + oi(y) + oi(z) + o1(w)) }ayeva, zweve- 
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where t <2. And 
C.ASHG) =e 


where O(SHG) < 2. 


3.1. Setting of Neutrosophic 1-Zero-Forcing Number 


Definition 3.18. (1-Zero-Forcing Number). 
Let SHG = (GC P(V), E C P(V)) be a neutrosophic SuperHyperGraph. Then 


({) 1-zero-forcing number Z(SHG) for a neutrosophic SuperHyperGraph SHG = 


(GC P(V), FE C P(V)) is minimum cardinality of a set S of black vertices (whereas 
vertices in V(G) \ S are colored white) such that V(G) is turned black after finitely 
many applications of “the color-change rule”: a white vertex is converted to a black 
vertex if it is the only white neighbor of a black vertex. The last condition is as follows. 
For one time, black can change any vertex from white to black. 

1-zero-forcing neutrosophic-number Z,,(SHG) for a neutrosophic SuperHyper- 
Graph SHG = (G C P(V), E C P(V)) is minimum neutrosophic cardinality of a set 
S of black vertices (whereas vertices in V(G) \ S are colored white) such that V(G) is 
turned black after finitely many applications of “the color-change rule”: a white vertex 
is converted to a black vertex if it is the only white neighbor of a black vertex. The 
last condition is as follows. For one time, black can change any vertex from white to 
black. 


Definition 3.19. (Failed 1-Zero-Forcing Number). 
Let SHG = (GC P(V), E C P(V)) be a neutrosophic SuperHyperGraph. Then 


(i) failed 1-zero-forcing number Z’(SHG) for a neutrosophic SuperHyperGraph 


Ww 


SHG = (GC P(V),E C P(V)) is maximum cardinality of a set S of black ver- 
tices (whereas vertices in V(G) \ S are colored white) such that V(G) isn’t turned 
black after finitely many applications of “the color-change rule”: a white vertex is 
converted to a black vertex if it is the only white neighbor of a black vertex. The last 
condition is as follows. For one time, Black can change any vertex from white to black. 
The last condition is as follows. For one time, black can change any vertex from white 
to black; 

failed 1-zero-forcing neutrosophic-number Z/,(SHG) for a neutrosophic Super- 
HyperGraph SHG = (GC P(V), E C P(V)) is maximum neutrosophic cardinality of 
a set S of black vertices (whereas vertices in V(G) \ S are colored white) such that 
V(G) isn’t turned black after finitely many applications of “the color-change rule”: a 


white vertex is converted to a black vertex if it is the only white neighbor of a black 
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vertex. The last condition is as follows. For one time, Black can change any vertex 
from white to black. The last condition is as follows. For one time, black can change 


any vertex from white to black. 


Proposition 3.20. Let SHG = (GC P(V),E C P(V)) be a complete-neutrosophic Super- 
HyperGraph. Then 
Z(CMT,) = O(CMT,) 2. 


Proposition 3.21. Let SHG = (GC P(V), E C P(V)) be a path-neutrosophic SuperHyper- 
Graph. Then 
Z(PTH,) =1. 


Proposition 3.22. Let SHG = (GC P(V), EF C P(V)) be a cycle-neutrosophic SuperHyper- 
Graph where O(CY C) > 3. Then 
ZA(GYC,) = 1. 


Proposition 3.23. Let SHG = (GC P(V),E C P(V)) be a star-neutrosophic SuperHyper- 
Graph with center c. Then 
Z(ST R192) = O(STRi,9) — 3. 
Proposition 3.24. Let SHG =(GC P(V),E C P(V)) be a complete-bipartite-neutrosophic 
SuperHyperGraph. Then 
2Z(CMT 51,02) = O(CMT 5,02) — 3. 

Proposition 3.25. Let SHG = (GC P(V),E C P(V)) be a complete-t-partite-neutrosophic 
SuperHyperGraph. Then 


2(CMT 61,02,--,0¢) = OCMT a, 92,01) — 2: 


3.2. Setting of 1-Zero-Forcing Neutrosophic-Number 


Proposition 3.26. Let SHG = (GC P(V),E C P(V)) be a complete-neutrosophic Super- 
HyperGraph. Then 

2n(CMT >) = On(CMT,) — max{D3_,0;(x) + D3_,0:(y) }ayev- 
Proposition 3.27. Let SHG = (GC P(V), E C P(V)) be a path-neutrosophic SuperHyper- 


Graph. Then 
Zyl PTH») _ min{D3_,0;(x)}x is a vertex: 


Proposition 3.28. Let SHG = (GC P(V), EF C P(V)) be a cycle-neutrosophic SuperHyper- 
Graph where O(CYC) > 3. Then 


2n(CY Cp) = min{3_,0;(x)}« is a vertex: 
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Proposition 3.29. Let SHG = (GC P(V),E C P(V)) be a star-neutrosophic SuperHyper- 
Graph with center c. Then 


2n(ST R15) = On(ST Ric.) — max{¥3_,0;(c) + ye a; (2) + v3_,0:(y)}eyev- 


Proposition 3.30. Let SHG = (GC P(V),E C P(V)) be a complete-bipartite-neutrosophic 
SuperHyperGraph. Then 


2Zn(CMT 5,02) = On(CMT 5,02) _ max{D#_1 0; (x) F wo (x’) + YP oat hn aranern 


Proposition 3.31. Let SHG = (GC P(V),E C P(V)) be a complete-t-partite-neutrosophic 
SuperHyperGraph. Then 


Zn(CMT 5,00, ou) = On(CMT 5, ,09,--- ou) = max{D#_10; (2x) + oF 10:(2') }ee'ev: 


3.3. Setting of Neutrosophic Failed 1-Zero-Forcing Number 


Proposition 3.32. Let SHG = (GC P(V),E C P(V)) be a complete-neutrosophic Super- 
HyperGraph. Then 
Z'(CMT,) = O(CMT;) —3. 


Proposition 3.33. Let SHG = (GC P(V), E C P(V)) be a path-neutrosophic SuperHyper- 
Graph. Then 


Proposition 3.34. Let SHG = (GC P(V), E C P(V)) be a cycle-neutrosophic SuperHyper- 
Graph where O(CY C) > 3. 
Z'(CYC,) =0. 


Proposition 3.35. Let SHG = (GC P(V),E C P(V)) be a star-neutrosophic SuperHyper- 
Graph with center c. Then 
Z' (ST Rio3) = O(ST Rig) —4. 
Proposition 3.36. Let SHG = (GC P(V),E C P(V)) be a complete-bipartite-neutrosophic 
SuperHyperGraph. Then 
2'(CMT 61,02) = O(CMT 5, ,02) = 

Proposition 3.37. Let SHG = (GC P(V),E C P(V)) be a complete-t-partite-neutrosophic 
SuperHyperGraph. Then 


2B (CMT 51,02,~ or) — O(CMT o,,02,-- or) — 3. 
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3.4. Setting of Failed 1-Zero-Forcing Neutrosophic-Number 
Proposition 3.38. Let SHG = (GC P(V),E C P(V)) be a complete-neutrosophic Super- 
HyperGraph. Then 
2! (CMT) = On(CMT,)— 
min{3_,0i(x) + Ut_yoi(y) + D2 0i(z) }ayzev- 


Proposition 3.39. Let SHG = (GC P(V), E C P(V)) be a path-neutrosophic SuperHyper- 
Graph. Then 


Z! (PTHn) = 0. 


Proposition 3.40. Let SHG = (GC P(V), EF C P(V)) be a cycle-neutrosophic SuperHyper- 
Graph where O(CYC) > 3. Then 
Zz, WCY Ga) =0 


Proposition 3.41. Let SHG = (GC P(V),E C P(V)) be a star-neutrosophic SuperHyper- 
Graph with center c. Then 


2 (ST Rig.) = On(STR1,65)— 
min{S}_,0%(c) + UP_yox(x) + D_you(y) + 2 704(2) bowpevi 


Proposition 3.42. Let SHG =(GC P(V),E C P(V)) be a complete-bipartite-neutrosophic 
SuperHyperGraph. Then 
Z, (CMT 5,,02) = On(CMT 9,02) — 
min{D}_0%(x) + DRyoi(a') + DL yoi(a") + Uy oie") baat a"atev: 


Proposition 3.43. Let SHG = (GC P(V),E C P(V)) be a complete-t-partite-neutrosophic 
SuperHyperGraph. Then 


BO MT a G53: or) = On(CMT 4, 09,--- or) a min{D}_,0;(x) + oF 0;(2') + ve oi(e") }eeev. 


3.5. Global Offensive Alliance 


Definition 3.44. Let SHG = (GC P(V), E C P(V)) be a neutrosophic SuperHyperGraph. 
Then 


(i) a set S is called global-offensive alliance if 
Va EV \S, |Ns(a) S| > |Ns(a) N(V \ S)I; 


(it) VS" C S, S is global offensive alliance but $” isn’t global offensive alliance. Then S is 


called minimal-global-offensive alliance; 
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(iti) minimal-global-offensive-alliance number of SHG is 


\ |S| 


S is a minimal-global-offensive alliance. 
and it’s denoted by I; 
(iv) minimal-global-offensive-alliance-neutrosophic number of SHG is 


\ Uses hy-10%(8) 


S is a minimal-global-offensive alliance. 


and it’s denoted by Is. 


Proposition 3.45. Let SHG = (G C P(V),E C P(V)) be a strong neutrosophic SuperHy- 
perGraph. If S is global-offensive alliance, then Vu € V \ S, dx € S such that 

(i) vE N,(x); 

(ii) va € E. 


Definition 3.46. Let SHG = (GC P(V), EC P(V)) be a strong neutrosophic SuperHyper- 
Graph. Suppose S is a set of vertices. Then 


(i) S is called dominating set if Vu € V\S, 4s € S such that either v € N,(s) or vs € E; 
(ii) |S| is called chromatic number if Vu € V, ds € S such that either v € N(s) or 


us € EF implies s and v have different colors. 


Proposition 3.47. Let SHG = (G C P(V),E C P(V)) be a strong neutrosophic SuperHy- 
perGraph. If S is global-offensive alliance, then 


(i) S is dominating set; 


(ii) there’s S CS’ such that |S’| is chromatic number. 


Proposition 3.48. Let SHG = (G C P(V),E C P(V)) be a strong neutrosophic SuperHy- 
perGraph. Then 

(i) T<O; 

(Gi) Te 0 


Proposition 3.49. Let SHG = (G C P(V),E C P(V)) be a strong neutrosophic SuperHy- 
perGraph which is connected. Then 

(i) T<O-1,; 

(a) T, < O, — E3_,0; (2). 


Proposition 3.50. Let SHG =(GC P(V),E C P(V)) be an odd path. Then 
(i) the set S = {vo,V4,-+* ,Un—1} ts minimal-global-offensive alliance; 
(44) DT =[5] +1 and corresponded set is S = {v2, v4,-*- , Un—1}; 
(i) Ts = min{ 2 ses= {uy vay a1} mini 748), Use S=(01 05, a1} 91 7H(S) Hs 
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(iv) the sets S; = {v2,v4,--+ ,Un—1} and So = {v1,03,-++ ,Un—1} are only minimal-global- 


offensive alliances. 


Proposition 3.51. Let SHG = (GC P(V), E C P(V)) be an even path. Then 
(i) the set S = {v2,v4,-+++ .Un} is minimal-global-offensive alliance; 
=| | and corresponded sets are {v2,U4,°+* Un} and {v1,03,°** -Un—1}; 


)? 
(727) I's = min{Useg= {v2,v4,"° agp ee 1 0i(s )s Beet wiass Finnie Oul 8} 
(iv) the sets S; = {vo,v4,--- Un} and Sg = {v1,03,°++ Uni} are only minimal-global- 


(ia 


offensive alliances. 


Proposition 3.52. Let SHG =(GC P(V),E C P(V)) be an even cycle. Then 


(i) the set S = {v2,v4,+-+ , Un} is minimal-global-offensive alliance; 


= [5] and corresponded sets are {v2,V4,-** ,Un} and {v1,03,°** ;Un—1}5 


)T 
(ia) Te = Min{ Bie g— (iy a0} O18) SOSH fey 9g TS) 
(iv) the sets Sy = {v2,v4,--+ ,Un} and Sp = {v1,v3,-++ ,Un—1} are only minimal-global- 


(a 


offensive alliances. 


Proposition 3.53. Let SHG =(GC P(V),E C P(V)) be an odd cycle. Then 
(i) the set S = {v2,v4,+++ ,Un—1} is minimal-global-offensive alliance; 
(ii) T=[5] +1 and corresponded set is S = {v2, Va,°** , Un—1}3 

(44) T's = min{Xseg—tuy 04, stip 4} 2s Oa Slo Patan agen Ah gh 2 OS) 

(iv) the sets Sy, = {v9,V4,-°-+ -Un—1} and So = {v1,03,-++ Un—1} are only minimal-global- 


offensive alliances. 
Proposition 3.54. Let SHG = (GC P(V), E C P(V)) be star. Then 
(i) the set S = {c} is minimal-global-offensive alliance; 
(ia 


)r 
Pe eee 
(iv) the sets S = {c} and S C S" are only global-offensive alliances. 


Proposition 3.55. Let SHG = (GC P(V), FE C P(V)) be wheel. Then 


(i) the set S = {v1,u3} U {v6, v9--* , Vit6,°°* 5 Un a ee sn i, minimal-global-offensive 
alliance; 
(i) T= [{ur, vs} U {v6,09°> tito ++ Maher Sh 
(3) Ps = De, pas u(uesvo wiser tn }ot DSH Bin il 8)5 
(iv) the set {v1,u3} U {v6,v9°-* ,Vid6,°°° , omer isn i only minimal-global-offensive 
alliance. 


Proposition 3.56. Let SHG =(GC P(V),E C P(V)) be an odd complete. Then 
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(i) the set S = {v,}2 is minimal-global-offensive alliance; 


) 
(#) T= [3] +1; 
(ii) T ania 
(iv) the set S = {vy} 2 is only minimal-global-offensive alliances. 


Proposition 3.57. Let SHG =(GC P(V),E C P(V)) be an even complete. Then 


(i) the set S= {yj} 2 3 is minimal-global-offensive alliance; 


l= (3); 


) 
(iit) Ts Se = BN uc fogttl 
) 


(iv) the set S = {v}2 3 is only minimal-global-offensive alliances. 


Proposition 3.58. Let G be a m-family of neutrosophic stars with common neutrosophic 
verter set. Then 
(i) the set S = {c1,c2,-++ ,Gm} is minimal-global-offensive alliance for G; 
(it) [T =m for G; 
(a4) Ps = ume 310; (ci) for G; 
(iv) the sets S = {c1,¢2,--- ,¢m} and S C S" are only minimal-global-offensive alliances 


for G. 


Proposition 3.59. Let G be a m-family of odd complete graphs with common neutrosophic 


vertex set. Then 


(i) the set S= {yal is minimal-global-offensive alliance for G; 


(ii) P= (5) +1 forg; 
(4) T, = min{U.egh% ne BN ais fog for G; 
(iv) the sets S = {yj} 2 are only minimal-global-offensive alliances for G. 


Proposition 3.60. Let G be a m-family of even complete graphs with common neutrosophic 


vertex set. Then 


(i) the set S = {vj}i2 3 is minimal-global-offensive alliance for G; 
= [5] for G; 


ia) T 
(iii) Py = min{BresUro(s)} sigs for G: 
) 


S={vi};2 
(iv) the sets S = {ui}! 2 are only minimal-global-offensive alliances for G. 


3.6. Global Powerful Alliance 


Definition 3.61. Let SHG = (GC P(V), E C P(V)) be a neutrosophic SuperHyperGraph. 
Then 
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(i) a set S of vertices is called t-offensive alliance if 
VaeV\S, |Ns(a)N S| —|Ns(a) N(V \ S)| > 6; 


(it) a t-offensive alliance is called global-offensive alliance if t = 0; 


(iti) a set S of vertices is called t-defensive alliance if 
Va € S, |Ns(a) S| —|Ns(a) (V \ S)| < #5 


(iv) a t-defensive alliance is called global-defensive alliance if t = 0; 
(v) a set S of vertices is called t-powerful alliance if it’s both t-offensive alliance and 
(t-2)-defensive alliance; 
(vi) a t-powerful alliance is called global-powerful alliance if t = 0; 
(vii) VS’ CS, S' is global-powerful alliance but S’ isn’t global-powerful alliance. Then S is 
called minimal-global-powerful alliance; 
(viii) minimal-global-powerful-alliance number of SHG is 


[S| 


S is a minimal-global-powerful alliance. 
and it’s denoted by I; 


(tz) minimal-global-powerful-alliance-neutrosophic number of SHG is 


‘A Uses h5-10%(8) 


S is a minimal-global-offensive alliance. 


and it’s denoted by Is. 


Proposition 3.62. Let SHG = (G C P(V),E © P(V)) be a strong neutrosophic SuperHy- 
perGraph. Then following statements hold; 


(i) ifs >t and a set S of vertices is t-defensive alliance, then S' is s-defensive alliance; 


(it) ifs <t anda set S of vertices is t-offensive alliance, then S' is s-offensive alliance. 


Proposition 3.63. Let SHG = (G C P(V),E C P(V)) be a strong neutrosophic SuperHy- 
perGraph. Then following statements hold; 


(i) ifs >t+2 anda set S of vertices is t-defensive alliance, then S is s-powerful alliance; 


(it) af s <t anda set S of vertices is t-offensive alliance, then S is t-powerful alliance. 


Proposition 3.64. Let SHG = (GC P(V),E C P(V)) be a r-regular-strong-neutrosophic 
SuperHyperGraph. Then following statements hold; 
(i) ifVae S, |N.(a)N S| < |[§] +1, then SHG = (GC P(V),E C P(V)) is 2-defensive 
alliance; 
(ii) ifVa eV\S, |N;(a)NS| > |5]+1, then SHG = (GC P(V),E C P(V)) is 2-offensive 


alliance; 
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(iit) if Va € S, |Ns(a) NV \ S| = 0, then SHG = (G C P(V),E C P(V)) ts r-defensive 
alliance; 
(iv) ifVaEeV\S, |N.(a)NV \ S| =0, then SHG = (GC P(V),E C P(V)) is r-offensive 


alliance. 


Proposition 3.65. Let SHG = (GC P(V), FE C P(V)) be a r-regular-strong-neutrosophic 
SuperHyperGraph. Then following statements hold; 

(i) Va € S, |Ns(a)N S| < [5] +1 if SHG = (G C P(V),E C P(V)) is 2-defensive 
alliance; 

(it) Va EV \ S, |N (a) S| > [5] +1 if SHG = (GC P(V),E C P(V)) is 2-offensive 
alliance; 

(iti) Va € S, |Ng(a) VV \ S| =O of SHG =(GC P(V),E C P(V)) is r-defensive alliance; 

(iv) Vae V\S, |Ns(a) NV \ S| = 0 if SHG = (G C P(V),E C P(V)) is r-offensive 


alliance. 


Proposition 3.66. Let SHG = (GC P(V),E C P(V)) be a r-regular-strong-neutrosophic 
SuperHyperGraph which is complete. Then following statements hold; 
(i) Va € S, |N.(a) N S| < [S54] +1 if SHG = (GC P(V),E C P(V)) is 2-defensive 
alliance; 
(ii) VaeV\S, |Ns(a)N S| > |[S+) +1 if SHG = (GC P(V), EC P(V)) is 2-offensive 
alliance; 
(iit) Va € S, |Ns(a) NV \ S| = 0 of SHG = (GC P(V),E C P(V)) is (O — 1)-defensive 
alliance; 
(iv) VaE V\S, |Ns(a)NV \ S| =0 if SHG = (GC P(V), EC P(V)) ts (O — 1)-offensive 
alliance. 
Proposition 3.67. Let SHG = (GC P(V),E C P(V)) be a r-regular-strong-neutrosophic 
SuperHyperGraph which is complete. Then following statements hold; 
(i) ifVa € S, |Ns(a)NS| < [9+|+1, then SHG = (GC P(V), EC P(V)) is 2-defensive 
alliance; 
(ii) ifVa E V\ S, |N(a)N S| > [S4*) +1, then SHG = (G C P(V),E © P(V)) is 
2-offensive alliance; 
(iit) ifVa € S, |N;(a)NV\S| = 0, then SHG = (GC P(V),E C P(V)) is (O—1)-defensive 
alliance; 
(iv) ifVa Ee V\S, |N.(a) NV \ S| =0, then SHG = (GC P(V),E C P(V)) is (O — 1)- 
offensive alliance. 
Proposition 3.68. Let SHG = (GC P(V),E C P(V)) be a r-regular-strong-neutrosophic 
SuperHyperGraph which is cycle. Then following statements hold; 
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(iti 


(ii 


(iv) Vae V\S, |N;(a) AV \ S| = 0 of SHG = (G 


(i) Va€ S, |Ns(a) S| < 2 if SHG =(GC P(V), EC P(V)) is 2-defensive alliance; 

)VaeV\S, |Ns(a)N S| >2 if SHG =(GC P(V),E C P(V)) is 2-offensive alliance; 
)Vae S, |N.(a)NV\ S| =0 if SHG =(GC P(V),E C P(V)) is 2-defensive alliance; 
) C P(V),E C P(V)) is 2-offensive 


S 
c 


alliance. 


Proposition 3.69. Let SHG = (GC P(V),E C P(V)) be a r-regular-strong-neutrosophic 


SuperHyperGraph which is cycle. Then following statements hold; 


(i) ofVa € S, |N,(a)NS| < 2, then SHG = (GC P(V), E C P(V)) is 2-defensive alliance; 


(it) if Va EV \ S, |Ns(a)N S| > 2, then SHG = (GC P(V),E C P(V)) is 2-offensive 


alliance; 


(iti) of Va € S, |Ns(a) NV \ S| = 0, then SHG = (GC P(V),E C P(V)) is 2-defensive 


alliance; 


(iv) ifVae V\S, |N;(a) OV \ S| =0, then SHG =(GC P(V),E C P(V)) is 2-offensive 


alliance. 
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